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^^gU^ t) tb LiS? i: L T § I ? tii ^ n ^ SBI^fflf A^?^^ ^ 
HfiiB^»#:^>y :/©Suia«11^^y F^«K^«f*^-y y 

Co 0 0 1] 

[0 0 0 2] 

[tJf*cDSffi3 V^tDt0?)-r— :/4^-vUr (Tape Carrie 

[0 0 0 3] -r^jitit,. mm'Pic^^^riiy—-fVitrj: 
A^l ^ ^ 7 X — X ^f't^ y 3- ti ^ C i: f c ct o T jgtg ^ n 
[0 0 0 4] 7U4-~>:/;l/*feiita^gafi:ti. ^^t^agf!^^ 
t±5 L t L T § I ^ tb ? tl 5 BE*S^ A^Jg^ ^ T V-^ 

-So 

[0 0 0 5] ^LT. :7U4^>':;^;i/^i^aSfc^«ig?ti 

fc^t^^:^ -y fc t ^ >y -r >y S tifc U >(c J; 
[0 0 0 6] 

[0 0 0 7] ^tissts :^^mii. <i(D J;: 5 ^mmcm-^ 

[0 0 0 8] 

-y^t^m^. CcD^2®f*^-y:/®5E«ffi{i:— 77fp3fcM 
^$nfet«^(7)«11/^y F*^?.^Stt<l/-?-y FPTb-^Jgfig 

»f*^-y7'cOtttS.'^-y FSf®=SM>'^>y Ff^^i^^'X't' > 

^' ^ n T ;g aagptc ^^g|5^ »3 tti b i: L T ? I ^ ttj ? n § 



-y ycDtfff HW®/ ^y F P -y y<D±m 
[0 0 0 9] 

^■y:/£D«<i^-?-y F(c>i<y-rV y^'^n-SffiiJ^V^^t*?, 

-Fi:^^^^nSo 
[0 0 10] ^LT. &T'^^-'J-FtOHPBtt#-r>' 
U- Fc0^ni;ifc*5LTA^^'3:*:^< 5S:oTV>S<l 
i: y^^-U-Fi^-f V - F i:(DHfcffiS 

•r s la^e t± fc ^ t±*7' ^ — 'J - F cDSffiT? [pifc >Pt L 

[0 0 11] -rSi:. c:cr)f4467a[Slf-IHfi^nfc#SE^ 

«rBicoiPipi±cDS/jMtii (-r u — Frsitoii's.fc t /J^ 

'J — F tcomoDmyhMiy^Wi^-^ti. ^tiliiTco^lc-t?) 
[0 0 12] C(DCtl±. — U- F^i^iaf^fiH 

[0 0 13] L*^L:fe*^e,. *%BJ«. i|£aSi*;^ V :/<D 
fW/'?>y FP^M*»#:^>y:/cD±Sffi©iS{?'+>ifegP(c 
B{^ fc CO t :S: o T V ^ § o 

[0 0 14] ccDci:«. mm(r>mmic:t3if^±mv 
i:®«ga3*^^fei; setter 5 A^) M:7U4^>''7.'b 



ia^cDilig ^/Jn ^ < -r 5 c i: A"«T' ^ § J; -5 ^ § o 
[0 0 15] LfcA'«oT. ^W^i^^HcD/hM^tA'^iatlS 

[0 0 16] 

mmm'^ *%bj. ^fgB^cDMfcfacDgBg&a-^jgB^co 
[0 0 17] iT ^ r- ^ y • -s- h V ^ y^m^am^^mm} 

[0 0 18] < F U ^ xa5©MS> 0 2 C (75fgB^*'S 

gficD— HSt^cD/^a^Sr^-r^ffi^v ^S^iSZcDS 
-3^»flSfC*3lt5»T®^^-r0. 04«02CD4-4 

[0 0 19] 0 2{c^-rj:'5tc. ^mmitm^'r^z:^. 
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7>^T F T. SB^HRttii I T o 1 ^ixfum^mm'f- 

■So 

[0 0 2 0] msic^-r^'^ic^ fg^s L c L 

TTa?MB§;«i'vXBK S U B 1 Mtcti^lS h ^^v'X^ 

T F T <t D*®B^iii*ii® I T o 1 ffm^-^n^ ±a53S 

B^;^f-7Xa«S U B 2ffl'Jtcti;^7^— F I L. m 

5c 3S0^:^^xaSS U B K SUB 2 (DMrniclif 4 
-yfiiim^ici:-Drmj^-i^nrcmtiyV::iyms I Off 

[0 0 2 1 ] ±g|5ia0;5;if^X»«S U B zcomi m^m 

LCffliJ) <D«ffi{cti. S-TfeMBM. *-5-:7^';l':5? F I 
L . «MM P S V 2 . «jl3g0^[ii»tt® I T O 2 (CO 

M) ^octa'i^fPBHfRiMOR I zmw-kmmLxmi'fiin 

[0 0 2 2] h U -i- XJl3acD®S> 0 5 lt±TC0^ 
•^xa^SUBl, S U B 2^-g-tyg^y^;^.;VPN LCD 

vhui'x (AR) mm(Dm^^^m^. m6it't<Dmm 
M^igib 0 ? n -5 ^ yi-gpsicSflg? D T M jfi 

[0 0 2 3] /h^v^-y-'i'XT^ 

XT' ^titf SjgK^cottfflo /fc 46 ^ B°pfflT i>mm{t^ 

(TDT-. 0 5. ia6®Miai:fe±TaSS U B 1 , SUB 

so^»fHucD«*s c T 1 i: c T 2 ii^n^enrnw. s u 
B 1 , s u B 2 comwi-t^^am^^-r^ ^^-frKom-^ 

-t^^o \,Z±.mWtS. S U B 2 CD:«c#S*':TfflJa« SUB 
1 <j;D trtffliJ{cSiJi5g^tlTV^§„ S^^gfT g, Td«-?- 



P (018. 019) <D#{!i{C?IiS(*S i:46T^{^f^tfc 
t©T-fe§o ^^CDVhUi'Xg|5*^^i^a5S^i^?^{c 

So iltiti. /-^^y^-e^T C PCDBH^iJtf •y^Rr>'^>'^-y 
'Jr— >7T C Pte:fcit-5i$gE^?t!>y^tJ:a^^^^^;l/PN 

[0 0 2 4] 3SH^;er^xateS U B K SUBacDPsltc 
ti^co^cfp^oTs ^^S>fAP I N J fSs^L C 

^i>f±-r5<fc5{^>'-;W^^->'S L*^Jg^?tl5o v' 

a« s u B 2 mcDimmmmmmm 1102 it. '>:^ < 

-XhWAGPfcj:^ TT^3S9^:«"^xaS S U B 1 fill 
®§[ffiSB*«I NT(±m3zli-rsy-h!ffi?GTM. FW 

>'S^? D T M i: (5i-^ifix@-e ? n S o 

[0 0 2 5] iHifii^oR IK OR 1 2. mmmmm 
I T o K pmrnmrnmnm i t o 2 . ^n^ncom 

0 L K P O L 2 a^4^-?'4T.TgP3SH^*f'^XStg SUB 

1 s ±mmm^'y7.m^ s u b 2 

[ojMOR I 1 i: ±g|5BB[plM O R I 2 i:(^)P^-r-'>— 

MO R I 1 itT^mm^'^'xmm s u b i wto^sMjp p 

S V 1 cD±g|5tc}^^5tlSo 

[0 0 2 6] Ccr)?^^S^^gt±. "FSPjgB^^'^XKS 
S U B 1 fflij. ±g|53gB^;*J^X»« SUB 2{l!jTgfJffl{ca 

;i//^^?->'s L^a^gs u B 2 
wtiij^^L. Tgi53g0^;*f^xa«s u B 1 t±^mm:^ 

^xaSS U B 2 i:^Mfe-g-t>-<i:. S LOigp 

g|5 I N J *^e>?SgL C^aXL. ftAP I N J ;&JC:}^^ 
[0 0 2 7] {SMh^Vv^'X^T F T> :^^(C. 02. 
[0 0 2 8] »Mh^>'i>"X^T F Tt±. hMmC 

TfciEcD/WTx^EPifia-rsi:. y— X- Fi^-or^© 
[0 0 2 9] (2 0) (Dmmh^^i^:^ 

^TFTK T F T 2*^5T:5LTKtt6n?.o WMh^ 
>>^X^ T F T U T F T 2 (D^tl^tlli. HMS^tciSI 

— -^^-rx (^^^T^^bfi. ^^^-;vim-hmo x-mj^-s 

^"-hffillGT. ^'-h^fe^MG K im (»tt. 
intrinsic. ^tti^i^^^Mtl*^ F-7°?nTV^:&V^) 

^^^aMiyVziy (s i) /{)^ e. ^ S 1 A s . — 

*f£Dy— XWSS D 1 . F W ^'Sffi S D 2 ^^-To ^5: 
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*5. y— X. ¥U-^>^i.^^^C0f^(D^U7:^mmci:. 



[0 0 3 0] i^-hmmcT} ^-hmmcTitM^ 

mh^yi^X-^T T T I. T F T 2 (D^n^ntDlgKM 

^^S^§j;-5^WLTV^5o »J9ih^>s;^x^T F T 

K T F T 2 £D^tl^tl©y— h M G T ti. — f*fc 
ffiGTti. *MCD|g2»Wig 2T'}^^^tlTV^5o IS 

5^"^ A (A 1) mti^m^^i^ns ^©±ic«a lonn 
[0 0 3 1] ccD'^— h mm GT a im^mi^m A 



[0 0 3 2] iMltm^m G L > ^Sfl^iS G L «^ 2 
WWPg 2T-^^^nTV^S„ il©^S(i-^^G L®^ 
2a»«Mg 2«y-hm®GTcD^2a»«Mg 2<t[Wl- 
^aff^SSG LifCfeA ICO 

[0 0 3 3] c^igi^MG I > mm 



G Hi. P 



v^7.:J?TFTK TFT2 (cfev^T. -tr- hMMG T i: 

Lxmm-sn^o mmmG ] ii^-hmmGTis^x^& 

TttM;^(f T^vX-e c V D T^Bf^-^^nrcmtiy v ^ vip 
1 200—2700 Acom-^ic (*^gsfi?ij-e 

2 0 0 0 kmm.') mii^sn^o ^-hmmmG i it 
icBi^-^n. mmmm^i&mii^'fDTu, gtm^s 

[0 0 3 4] iim^mi^MAS} iS^aSI*«AS 
tt. *CTT(±»Jlih^>>'7.^T F T K TFT2(?)^ 

2 0 0 — 2 2 0 0 ACD/P^t (.^M^mTlt. 2 

^a:y$t^hmcr)V> (P) ^ F-y L/sN (+)§y^^B^ 

K -> u 3 >'^fi»#:eT-& I? . Tfiitc i m^mi^m as*'! 

#ftL. ±tiJ(c»ttJld2 (d3) ifW^-r^tC^^O 

[0 0 3 5] i m^^mii^m a s a^sM^^iG l tmm 



igttp.nTv^-&o cco^m^(D i A S «3SII 

[00 3 6] msMmmmm i t o i > mmmmnm i 
[0 0 3 7] mmmmnm i t o i nmm h ^vs^x^ 

T F T 1 Oy— X«®S D 1 SocfciCfSMh^Vv'X^T 
F T 2cOy— XUffiS D 1 cOM73C^:gc^?tlTV^§o C 

CDTclsb. Wmh^yi^X^T F T K TFT ZCD-J-^® 



5®T?)i&H-m(f s^v-^o jSb^h^m I t o 1 urn i » 

HMd 1 {Cj;oTii^^tlT:te'5. CO^laSWMdl 

^ V y^Tmji^-^nrcmmmnm (indium-Tin 

-Oxide I TO : *>P>:fei9. 1 00 0 — 2 00 

0 Ac7)/y^{c (^MMMTli. 1 4 0 0 A@Sf3J^;P) 

[0 0 3 8] <y-XMSDK FW^ttHSD 

2>y— XW1SSDK ]^u-^ymmsD 2 cD^n^n 
N(+)§y^iSf*Md 0{c^M-r§ig2 2»ttj3id 2 1 

■^cr)±tcj^ji!<;?nfcSg3Wttlid 3 1 7!)^P>1Sfi8$nTl,^ 

[0 0 3 9] lg2»«Md 2«X/^y^?T^fg^L/c:^n 
Ls(Cr)m^m^\ 5 0 0— 1 0 0 0 AtDJP^tc 

IIMCT-eti^ eooAgjg) TffM^n^o Crmim 
m^m<mf^^^txhuxff^±^<rs:s>cD'e. 200 

d 3 CD A 1 ;?5'^N(+)§y¥2S#:/ld 0 ^cffi^-T^ C 

mmmd zti^r. c rSioffi^c^s^/iS^M (mo. t 
i . T a. w) j^. ^m.^.^m-yv-^^ f (mo s 

1 2. T i S i 2. T a S i 2> W S i 2) M^fflt^TfeJ: 



[0 0 4 0] msmMMd SltA \ cOX/^y 

3 0 0 0 — 5 0 0 0 AtDi¥?t^ (^USS^jTti. 4 00 
OAHjg) ffM^ti^o A lMti:C rl^tctb^TX 

FU^>S11S D 2:fei:t>Wtff^^SD L 

[0 0 4 1 ] ^2»WMd 2. Il3»«j®d 3^[pII;v 

^LT. N(+)§y*^{*/ld O?b^|^*^n^o OSD. 
i §^*#»;1A S±^c^-oTV^/'cN(+)§y^^S^*® d 0 

itm 2 mnm d 2 . ^ 3 mmm d 3 \;m<D^^t}'^'t)\yy 
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cDT\ i m^^mi^m a s tST^o^ffi^^Jb'^x 

CO 0 4 2] <?5^{S^^i|D L> ^M-^^D LtiV- 
xaiSSDK FU-r^a^iS D 2 fc|B]gcDl|2««M 
d2. ^3aS«^d 3-r-#lfig?tiTl/^?.o 

[0 0 4 3] «{Sa^P S V 1> Slih-^^v'X^JT F 

T*5<fcafjSB^iii}RM I T o 1 ±{£:a^^jsp s v i 

)S0^tt;^)^^< L*-tifgttcD^v^fe®;&^^ffi-r^o urn 

[0 0 4 4] {SSMP s V 1 «ig7{c^-r j;-5{c. t h 

rc±Mm.m s u b 2 cD±tii«® c oM^Tffiijas sub 
1 (D^^w^<s^=?-^m.m^\\mM i n t(c«i-^-x f a 

G PT?jgM-r5g|55^t^*?tlTV^So 'fS^P S V 1 

um^^(D^^^ummp s v 1 itrnm^i^r-^^m^it 
[0 0 4 5] Cjt« B M> ±^mm:ff^7.mm sub 

*^jS)femBMA^}gfig?ti^v^p^p*^LTv^s<, myt 

*^X/^y^f U ^^T- 1 3 0 0 AifS;g©jS^(cj^^$n 



[0 0 4 6] tifoT. J^Mh'^^v'X^T F T K T F 
>t ^ g CD y - h B 11 G T t c J: o T >^ H 5^ ^ n . 

[0 0 4 7] mmmmmmi to i(D^}£>^^yj\^(Dm 



[0 0 4 8] jiT^M BMtiia 6 tc^-r J: -9 tci^S^tct 
U B 2C7)^J:»9 t*^0. 3—1. 0 mmlirtfJJtcS 

•So 

[0 0 4 9] :7'i';l/^ F I L> ^I'-'l/rJ? 

mmmmm i t o 1 oi^r^Md j; 5 ic:fz^ Eicmi^-^ 

ti. ji)teMBM«;^;^-:7^';l/^ F I L *3 J: t/as^H^ 
M I T O 1 CDX >y i^^^tm^^J;: 5 as^Si^M I 
T 0 1 comm^J^ t) rtfflJ{cJ^fiS(;^t^TV^§o 
[0 0 5 0] :^'y-y4?l^T I L^±^^cOj:5^cJg^■r 
Sili:5b'«T'^?.o S-r. ±g|5jgB^:^f5xaSS U B 2CD 

^^*-r?.o dcDfi. s5ifea«^?5Rfea5!5i6tT'a5i46s mm 
^m^ML. R^jB^-r?)c o^-fc. iBiit 

-'I'^fB^/ii^^jg^-rso 

[0 0 5 1] <{SaMP S V 2> {«aMP S V 2ti*^ 
-37^;l/^F I LcD^i^^t^'^T^a^L CtcatiSC i:^l5§ih 

[0 0 5 2] mmmmmmmm i t o 2 > i±ii}SB^B 
mmm iiozn. -r^mmi^ p^m^s. s u b 1 wtc 

^d'iitcStte.tifcSB^iii^W^S I T O 1 tc^ffejL. 
L C I T O 1 ^iitil^B^ 

mmmm i t o 2 i:(?)r^co«{4M («^) ^cjs^lt^ 

{t-r«o c ©^^®jSB>SiiI»«il I TO 2(i:ti3^->'«il 



3^®*^ I T 0 2 (D^mmtm mi ^#bb^ ti 

[0 0 5 3] <{*if SM^^ C addcD^jS> jSB^jliMW 
ffi I T O 1 WMF^^v'X^T F T tmW.-^^^^ 
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I $5<tt>'ii®^{td3iA o F Tmij^-^nxi-'^o 

CO 0 5 4] ISJt^«m?Cadd«^fi{l-^llG LO^ 

[0 0 5 5] C addOM P L 1 OSMSP 

{C*5V^T)SB^H*«1S I TO 1 ffrnW-LX^. 
>&^/-c*^§<i;d{i:jg^^n/-c|g2S«JKd 2^3cfct>'^3 

[0 0 5 6] «y-h4S?a5> HI OfiS^VhU^'X 
^SIJt^^-rHT-feD. (A) a^BT'feD (B) « 

-M-Vi-mmvixmLtc, 

[0 0 5 7] A0a^K5!iafflCDN'X^'/^^?->'. HV^ 

0(c^-r/^:J?->A Oti^^Si: LT«?^P.:&V^:6\ y 
-hSE^G L(c«»Tffi0^i:^-rcfc5fc^{t^AO FA'^S 

L/lg 2t*aDi{C^cr)^{t:!t^A 1 2O3MAO FTb^JgjS? 
[0 0 5 8] 04'AL;ig2(i. Wt)^<-rS/'c46>'N-y 

n p. ^?SI?S[*M3^iJ^i:^feft^^ i: -r j: i: j; »3 . sn-f 
MBS-r«gP:^t-7X^ A 0{c?9oT-re> LTv^So 

[0 0 5 9] y— hi^^GTMiS^'ftaSS I OMh 
«ttA"5S< A 1 ^jri^feWMMtttOlSv^C r®g 1 i:. 
M{c^coaffi;&{*«Llii«lM I TO 1 |5] i^--?;!/ 



©ttild 2S.t>~d 3«. aSWSd 3^d 2CDX>y5^yy 
^t!>'>-^-;H|A'!ISHl?»Wlg 2^g 1 i^fcx-y 

G I ^St)^i^T:&:^[R](c®S?nfc I TOSd 1 tilWI 

[0 0 6 0] ¥S0{c*5t/^T. y- h^eei^G i {±^© 

m.nmi K) fefi(IiJf-> «ttMP S V 1 t^Oi^l^lSj; •? 
t^feMfcfl^J^Sc^^Tfet). fei^tcttB-rSSSS^aJGTM 

•5fc:&-DTV^So ST'{±. y— h^G L fcy- hi5SS?(D 

0 7 \z.7r<n.r> tc±T{c?«SSj*M-<?>tiS^?ff T g (0 
6. 0 7) *^«^5ti. y-hfiS?t^)fei^«. ^jgjSIS 
ate<7)W»rM^C T 1 ^M:^T^fi^niBfSS H 
gfCctoT^if&^tlSo ^jtiSgtcfcltSCcDid^^ 
*§^SHgt±im»t^^«D$&«i:. IS[B]MOR I 1®^ 

[0 0 6 1] <h-l^-r>4S?DTM> 0 1 UiBW^fB^ 
*J|D LA>?>^cD^i.g|3g^M4S?DTM$T'CDS^^**-r0 
X^'O. (A) «^cD¥ffi*S^L. (B) « (A) CDB 
-B^»T**tc*3ttS»fffi^S^-ro ^*5s |5]0ti0 7:&± 

f6]*^aSSUB lcD±4Sa3 (XtiTS^gP) {cK^-r«o 
[0 0 6 2] T S T dti^aSiS^T-fet) C Ctctt^^gPlsI 

«ia5±DifM:6Wfp.tiTv^5c pate. Kl^-rvS^^D 

^fe.nTt.^§o ^^Siffl^T S T d fc^l-gPSMK w> 
? D T M«±T73(q]{c^At>c{-^«ISS5t^gS?iJ?ns 
44iS?T S T d^Htc^ftfef^aSS U B 1 CDiffigPfc 
5iJ)l-r§Ci:^<;^ifflLTV^SA\ Hb-r^^^DTM 
0 7tcS-rj;3{c4S?^T d (i^*«BtS) ^Ig^L 
S U B 1 (O'gmUG T 1 ^jS^TMf-SS^tl. ^ 

H dfcioTS^S^nSo ^Si^?T S T d:6':#ft-r« 
B^{I^*tD L O X' h U ^'X^»A.T-^?5t<llf-{± F U-f 

[0 0 6 3] F W>g^^4^?DTM«HijaL/-cy-F 
4S?GTMi:[DH«^aST-C rUg 1 &a* I TO«d 1 

(Dzmx'mm.-^nx^^. y-F*fe»siG i^^sufc 



G I <Diffigi5±{cf^^^ti/cifi»f^s A s tty- Y^^mw. 

§0 fiS?DTM±-?:■«^^g|5[5ISSi:cD^g^^^f 3/t46f«M 

^P S V Ui^7ji^cDCi:9;D^A^tiTi/^^o AOtiMSg 
LfrHSK-fb-VX^Tfeti^co^W^Sti-T F 'J ^'Xi&#: 
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[0 0 6 4] VhU^'Xg|5;i!3^e.FW>i^?g|5DTM$ 
TcD?ltBiB^«0 8<D (C) ^tct^^nS^fedfC. F 
W ^S^^gl? D T M i: |5l C U^;l/cr)ii d 1, g 1 ©■r<' 
±{i:g*MI^*SD L fclWI C U--<;l/c7DJl d 2 , d 3 

1 iBd 3J&{:Sa)SP S V 1 -^^y— LTT^ 

[0 0 6 5] C«?NSB^f^l?ffi[HlS§> V h >J X 
SI5cD=¥ffi[Hl£Si:^cr)ii3a[HlE§c7);e*Sll^ia 1 2{C^-ro 

[0 0 6 6] X«^0M-^i|JSD L*«iSL. 

G . B «5 J; Q' R >^^-?-n^n;^. w«5 j; t/^ismtc ?sfjs b 

1. 2, 3, endti^*^-t'5>'y(D/lSi?(ciJfoT 
[0 0 6 7] ^t^^lSX (^*#BS) {i5?5fC±{|!l 

[0 0 6 8] ^ftfi^^Y (?5^**-B&) iiSifi^illlSg 

[0069] suptti -^cDm&mti-^^miDi&mLrc 

[0 0 7 0] mW^mm^ C addc7)i!i^> 
?Cadd«. ^iih^^'i^XrJ'T F TA^Xf >y^>^~-r 

[0 0 7 1 ] 

A Vlc= {Cgs/(Cgs+Cadd+Cpix)} x A Vg 

dCT. Cgs^rlMF^Vi^X^JfT F TcD-y— F«1SG 

pixtiiSH^iiiSws I TO 1 (p I X) tnmmmmm 

«<SIT0 2 (COM) i:©r^{CJl5fig?tl§^*. AV 

iciiAVgicjz^mmumw.iiLcr)m.it^^mt>-rc ceo 
mmm^&<-r^rfmi^^'D. w]^h9>'i>"x^T f t 
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(54) [Title of the Invention] 
SEMICONDUCTOR DEVICE 

(57) [Abstract] 

[Purpose] To achieve reduction in size, 

[Constitution] This semiconductor device includes: a 
flexible insulating substrate; and a semiconductor chip 
mounted on the flexible insulating substrate, wherein an 
electrode pad group composed of a plurality of electrode pads 
juxtaposed in one direction is formed on the principal surface 
of the semiconductor chip, and the flexible insulating plate 
surface is provided with a wiring layer group bonded to the 
respective electrode pads of the electrode pad group and led 
out as an external output terminal to the peripheral part. In 
the semiconductor device, the electrode pad group of the 
semiconductor chip is positioned in the substantially central 
part of the principal surface of the semiconductor chip. 

[Claims] 

[Claim 1] A semiconductor device, comprising: a flexible 
insulating substrate; and a semiconductor chip mounted on the 
flexible insulating substrate, wherein an electrode pad group 
composed of a plurality of electrode pads juxtaposed in one 
direction is formed on the principal surface of the 
semiconductor chip, the flexible insulating plate surface is 
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provided with a wiring layer group bonded to the respective 
electrode pads of the electrode pad group and led out as an 
external output terminal to the peripheral part, and the 
electrode pad group of the semiconductor chip is positioned 
in the substantially central part of the principal surface of 
the semiconductor chip. 

[Detailed Description of the Invention] 
[00011 

[Industrial Field] 

This invention relates to a semiconductor device and 
particularly to the improvements in the semiconductor device 
manufactured by the so-called tape carrier system. 

[0002] 

[Prior Art] 

The semiconductor device manufactured by the so-called 
tape carrier system is suitable for mass-production, and it 
is characterized in that its structure is smaller than those 
of the semiconductor devices of the other types. 
[0003] 

That is, a flexible insulating substrate used lilce a tape 
in the process of manufacture is loaded with a semiconductor 
chip in the so-called faced-down state. 
[0004] 

A wiring layer bonded to the respective electrode pads 
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of the semiconductor chip and led out as an external output 
terminal to the peripheral part is formed on the flexible 
insulating substrate surface. 
[0005] 

The semiconductor chip loaded on the flexible insulating 
substrate is coated with resin, which is applied by potting 
or the like. 
[0006] 

[Problems that the Invention is to Solve] 

In the case of the thus constructed semiconductor device, 
however, there are demands toward further reduction in size 
(reduction in area, seen in a plane) , and it has been expected 
to realize such reduction. 
[0007] 

Accordingly, this invention has been made in the light 
of such circumstances and it is an object of the invention to 
provide a semiconductor device, which is further reduced in 
size . 
[0008] 

In order to achieve the object, the invention provides 
a semiconductor device basically including: a flexible 
insulating substrate; and a semiconductor chip mounted on the 
flexible insulating substrate, wherein an electrode pad group 
composed of a plurality of electrode pads juxtaposed in one 
direction is formed on the principal surface of the 
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semiconductor chip, and the flexible insulating plate surface 
is provided with a wiring layer group bonded to the respective 
electrode pads of the electrode pad group and led out as an 
external output terminal to the peripheral part, and the 
semiconductor device is characterized in that the electrode 
pad group of the semiconductor chip is positioned in the 
substantially central part of the principal surface of the 
semiconductor chip. 
[0009] 
[Operation] 

In the thus constructed semiconductor device, the wiring 
layer group formed on the flexible insulating substrate surface 
is called the so-called inner lead on the bonding side to the 
electrode pads of the semiconductor chip, and also called the 
so-called outer lead on the external terminal side positioned 
in the periphery of the flexible insulating substrate. 
[0010] 

The intervals of the respective outer leads are 
considerably larger than those of the respective inner leads, 
so that a wiring layer corresponding to the space between the 
outer lead and the inner lead is disposed in the oblique 
direction to the extending direction of the outer lead, for 
example . 
[0011] 

Whereupon, the minimum width between the outer lead and 
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the inner lead is set by setting the minimum width (smaller 
than the width between the inner leads) in machining between 
the respective wiring layers disposed in the oblique direction 
not to be reduced to the width or less. 
[0012] 

This means that the minimiim width of the flexible 
insulating substrate positioning the outer lead in the 
periphery is also set so that it cannot be reduced to the width 
or less, 
[0013] 

According to the invention, however, the electrode pad 
group of the semiconductor chip is positioned in the 
substantially central part of the principal surface of the 
semiconductor chip . 
[0014] 

This leads to that in spite of the above regulations on 
the disposition of the wiring layer, the width of the flexible 
insulating substrate can be reduced for shifting of the 
electrode pad group (while a superposition part of the 
semiconductor chip and the flexible insulating substrate is 
generated) . 
[0015] 

Accordingly, the semiconductor device is reduced in 

size . 
[0016] 



6 



[Embodiment] 

The invention, still another object of the invention and 
still another characteristic of the invention will be apparent 
from the following description referred to the attached 
drawings . 
[0017] 

<Active matrix liquid crystal display device> 
An embodiment where the invention is applied to an active matrix 
type color liquid crystal display device will now be described. 
In the described drawings, the same reference numerals are 
given to the parts having the same function, and the repeated 
description is omitted. 
[0018] 

<Summary of a matrix part> 
Fig. 2 is a plan view showing one pixel and its periphery of 
an active matrix type color liquid crystal display device to 
which the invention is applied. Fig. 3 is a sectional view taken 
along a cutting plane line 3 - 3 of Fig. 2, and Fig, 4 is a 
sectional view taken along a cutting plane line 4-4 of Fig. 
2. 

[0019] 

As shown in Fig. 2, each pixel is disposed in an area 
(in an area surrounded by four signal lines) where two adjacent 
scan signal lines (gate signal lines or horizontal signal 
lines) GL and two adjacent video signal lines (drain signal 
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lines or vertical signal lines) DL intersect each other. Each 
pixel includes : a thin film transistor TFT, a transparent pixel 
electrode ITO 1 and a storage capacitor element Cadd. In the 
drawings, the scan signal lines GL is extended in the lateral 
direction, and a plurality of scanning signal lines are 
disposed in the vertical direction. The video signal line DL 
is extended in the vertical direction, and a plurality of video 
signal lines are disposed in the lateral direction, 
[0020] 

As shown in Fig. 3, a thin film transistor TFT and a 
transparent pixel electrode ITO 1 are formed on a lower 
transparent glass substrate SUBl on the basis of a liquid 
crystal layer LC, and a color filter FIL and a light shielding 
black matrix pattern BM are formed on an upper transparent glass 
substrate SUB2 . Both surfaces of the transparent glass 
substrates SUBl, SUB2 are respectively provided with a silicon 
oxide film SIO formed by dipping. 
[0021] 

A light shielding film BM, a color filter FIL, a 
protective coat film PSV 2, a common transparent pixel 
electrode ITO 2 (COM) and an upper alignment layer 0R12 are 
sequentially staclced on the inner (liquid crystal LC side) 
surface of the upper transparent glass substrate SUB2 . 
[0022] 

<Summary of matrix periphery> 
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Fig. 5 is a plan view showing the principal part of the periphery 
of a display panel PNL including the upper and lower glass 
substrates SUBl, SUB2, Fig, 6 is a plan view showing its 
peripheral part further exaggeratively, and Fig. 7 is an 
enlarged plan view of the vicinity of a sealing part SL 
corresponding to the left upper corner part of the panel in 
Fig. 5 and Fig. 6. Fig. 8 is a diagram in which the section 
of Fig. 3 is shown in the center, the section in the cutting 
plane line 8a - 8a of Fig. 7 is shown on the left side, and 
the section of the vicinity of an external connecting terminal 
DTM to which a video signal driving circuit is to be connected 
is shown on the right side. Similarly Fig. 9 is a diagram in 
which the section of the vicinity of an external connecting 
terminal GTM to which a scan circuit is connected is shown on 
the left side, and the section of the vicinity of the sealing 
part without an external connecting terminal is shown on the 
right side. 
[0023] 

In manufacturing the panel, in the case of a small size, 
in order to improve throughput, one glass substrate is machined 
for a plurality of devices at the same time and divided, and 
in the case of a large size, a glass substrate of standardized 
dimensions is machined for any kind and reduced to a size 
according to the kind because the manufacturing equipment is 
used in common. In either case, the glass is cut after going 
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through the general process. Figs. 5 to 7 show the latter 
example, both of Figs. 5 and 6 show the upper and lower 
substrates SUB 1 and SUB 2 after cutting, and Fig. 7 shows the 
same before cutting. The reference sign LN designates the 
edges of both substrates before cutting, and the CTl and CT2 
respectively designate the position to be cut in the substrates 
SUBl, SUB2 . In either case, in a part where the external 
connecting terminal groups Tg, Td (character are omitted) are 
existent (in upper and lower sides, and left side) , the size 
of the upper substrate SUB2 is limited to the inside of the 
lower substrate SUBl to expose them in the completed state. 
The terminal groups Tg, Td respectively call a collection of 
a plurality of scanning circuit connecting terminals GTM, video 
signal circuit connecting terminals DTM and lead-out wiring 
parts thereof, which will be mentioned later, in a unit of tape 
carrier package TCP (Fig. 18, Fig. 19) loaded with an integrated 
circuit chip CHI. The lead-out wire extending from the matrix 
part of each group to the external connecting terminal part 
is inclined as it goes toward both ends. The reason for this 
is that the terminals DTM, GTM of the display panel PNL are 
made coincident with the array pitch of the package TCP and 
the connecting terminal pitch in each package TCP, 
[0024] 

Between the transparent glass substrate SUBl, SUB2, a 
sealing pattern SL is formed along the edges thereof to seal 
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the liquid crystal LC except a liquid crystal filling port INJ. 
The sealing material is formed of epoxy resin, for example. 
A common transparent pixel electrode ITO 2 on the upper 
transparent glass substrate SUB2 side is connected to the 
lead-out wiring INT formed on the lower transparent glass 
substrate SUBl side by silver paste material AGP at four corners 
of the panel at least in one portion in the present embodiment. 
The lead-out wiring INT is formed n the same manufacturing 
process as a gate terminal GTM and a drain terminal DTM 
mentioned later, 
[0025] 

The respective layers of alignment layers ORI 1, 0RI2, 
a transparent pixel electrode ITOl, and a common transparent 
pixel electrode IT02 are formed inside the sealing pattern SL. 
Sheet polarizers POLl, P0L2 are respectively formed on the 
outside surfaces of the lower transparent glass substrate SUBl 
and the upper transparent glass substrate SUB2 . The liquid 
crystal LC is injected into an area partitioned by the sealing 
pattern SL between the lower alignment layer ORIl and the upper 
alignment layer 0RI2 for setting the orientation of liquid 
crystal molecules. The lower alignment layer ORIl is formed 
on the protective film PSVl of the lower transparent substrate 
SUBl side. 
[0026] 

This liquid crystal display device is assembled as 



11 



follows. Various layers are stacked individually on the lower 
transparent glass substrate SUBl side and on the upper 
transparent glass substrate SUB2 side, the sealing pattern SL 
is formed on the substrate SUB2 side, the lower transparent 
glass substrate SUBl and the upper transparent glass substrate 
SUB2 are aligned with each other, the liquid crystal LC is 
injected from an opening part INJ of the sealing material SL, 
the injection port INJ is sealed with epoxy resin, and the upper 
and lower substrates are cut. 
[0027] 

<Thin film transistor TFT> 

Returning to Figs. 2 and 3, the configuration of the TFT 
substrate SUBl side will now be described in detail. 
[0028] 

The thin film transistor TFT is operated so that when 
positive bias is applied to a gate electrode GT, channel 
resistance between the source and the drain is lowered, and 
when bias is set to zero, the channel resistance is made higher. 
[0029] 

A plurality of (two) thin film transistors TFTl, TFT2 
are redundantly provided on each pixel. The thin film 
transistors TFTl, TFT2 are respectively constructed 
substantially equal in size (the same channel length and 
channel width), and include: a gate electrode GT; a gate 
insulating film GI; an i-type (intrinsic, conducting type 
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deciding impurity is not doped) semiconductor layer AS made 
of amorphous silicon Si; and a pair of a source electrode SDl 
and a drain electrode SD2 . Since the source and drain are 
essentially decided depending on the bias polarity between them, 
it is understood that in the circuit of the liquid crystal 
display device, the inversion of polarity is caused during the 
operation, and the source and the drain are replaced with each 
other • In the description, however, it is considered that one 
is the source and the other is the drain fixedly for the sake 
of convenience, 
[0030] 

<Gate electrode GT> 
The gate electrode GT is constructed to project from the 
scanning signal line GL in the vertical direction {branching 
like T-shape) . The gate electrodes GT project over the 
respective active regions of the thin film transistors TFl, 
TF2, The respective gate electrodes GT of the thin film 
transistors TFTl, TFT2 are integrally constructed (as a common 
gate electrode), and connected to the scan signal line GL . In 
the present embodiment, the gate electrode GT is formed of a 
single-layer second conductive film g2 . As the second 
conductive film g2, for example, aluminiam (Al) film formed by 
sputtering process is used. An anodic oxidation film AOF of 
Al is provided thereon • 
[0031] 
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The gate electrode GT is formed larger to completely 
cover the i-type semiconductor layer AS (seen from below) , 
whereby external light and backlight are prevented from being 
applied to the i-type semiconductor layer AS, 
[0032] 

<Scan signal line GL> 
The scanning signal line GL is formed of the second conductive 
film g2 . The second conductive film g2 of the scanning signal 
line GL is formed in the same manufacturing process as the 
second conductive film g2 of the gate electrode GT, and also 
integrally constructed. An anodic oxidation film AOF of Al 
is provided on the scanning signal line GL as well. 
[0033] 

<Insulating film GI> 
The insulating film GI is used as a gate insulting film for 
applying an electric field to the semiconductor layer AS 
together with the gate electrode GT in the thin film transistors 
TFTl, TFT2. The insulating film GI is formed on the upper 
layers of the gate electrode GT and the scan signal line GL. 
As the insulating film GI, for example, a silicon nitride film 
formed by plasma CVD is selected, and formed 1200 to 2700 
angstrom thiclc (about 2000 angstrom in the present embodiment) . 
The gate insulating film GI is, as shown in Fig. 7, formed to 
surround the whole of the matrix part AR, and the peripheral 
part is removed to expose the external connecting terminals 



DTM, GTM. The insulating film GI contributes to electric 
insulation of the scanning signal line GL and the video signal 
line DL. 
[0034] 

<i-type semiconductor layer AS> 
According to the present embodiment, the i-type semiconductor 
layers AS are formed as isolated islands from the thin film 
transistors TFTl, TFT2, respectively, and formed of amorphous 
silicon to be 200 to 2200 angstrom thick (in the present 
embodiment, a film thickness of about 2000 angstrom thick) • 
A layer dO is an N ( + ) type amorphous silicon semiconductor layer 
where phosphor (P) for ohmic contact is doped, which is left 
behind only in a region where the i-type semiconductor layer 
AS exists on the lower side and a conductive layer d2 (d3) exists 
on the upper side. 
[0035] 

In a part where the scanning signal line GL and the video 
signal line DL intersect each other (a crossover part) , the 
i-type semiconductor layer AS is provided between both of them. 
The i-type semiconductor layer AS in the intersecting part 
reduces short-circuit of the scanning signal line GL and the 
video signal line DL in the intersecting part. 
[0036] 

<Transparent pixel electrode IT01> 
The transparent pixel electrode ITOl constitutes one side of 
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the pixel electrode of a liquid crystal display part. 
[0037] 

The transparent pixel electrode ITOl is connected to both 
a source electrode SDl of the thin film transistor TFTl and 
a source electrode SDl of the thin film transistor TFT 2. 
Therefore/ even if defect occurs in one of the thin film 
transistors TFTl, TFT2/ in the case where the defect brings 
about side effects, a suitable part is cut off by laser light 
or the like, and if not so, the other thin film transistor is 
normally operated so that the situation may be left as it is. 
The transparent pixel electrode ITOl is constructed by a first 
conductive film dl, and the first conductive film dl is formed 
of a transparent conductive film { Indiiam-Tin-Oxide ITO: tin 
oxide film) formed by sputtering process, and formed 1000 to 
2000 angstrom thick (about 1400 angstrom thick in the present 
embodiment) . 
[0038] 

<Source electrode SDl, drain electrode SD2> 
The source electrode SDl and the drain electrode SD2 are 
respectively constructed by a second conductive film d2 coming 
into contact with the N( + ) type semiconductor layer dO and a 
third conductive film d3 formed thereon. 
[0039] 

The second conductive film d2 is formed 500 to 1000 
angstrom thick (about 600 angstrom thick in the present 
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embodiment) using a chrome (Cr) film formed by sputtering 
process. When the Chrome (Cr) is formed with a large film 
thickness, stress is increased. Therefore, the Cr film is 
formed within a range not exceeding the film thickness about 
2000 angstrom. The Cr film is used for the purpose of improving 
the adhesive property to the N( + ) type semiconductor layer dO 
to prevent Al of the third conductive film d3 from being 
diffused in the N ( + ) type semiconductor layer dO (the so-called 
barrier layer) . As the second conductive film d2, in addition 
to the Cr film, high melting point metal (Mo, Ti, Ta, W) film 

and high melting point metal silicide (Mosis, TiSig, TaSis, WSig) 

film may be used. 

[0040] 

The third conductive film d3 is formed 3000 to 5000 
angstrom thick (about 4000 angstrom in the present embodiment) 
by sputtering Al. The Al film has smaller stress than the Cr 
film, so that it can be formed with a larger film thickness. 
The Al film functions to reduce the resistance values of the 
source electrode SDl, the drain electrode SD2 and the video 
signal line DL, and ensure step coverage due to the gate 
electrode GT and the i-type semiconductor layer AS (to improve 
the step coverage) . 
[0041] 

After the second conductive film d2 and the third 
conductive film d3 are subjected to patterning with the same 
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mask pattern, the same mask is used or the second conductive 
film d2 and the third conductive film d3 are used as a mask, 
thereby removing the N(+) type semiconductor layer dO . That 
is, theN( + ) type semiconductor layer dO remaining on the i-type 
semiconductor layer AS is removed by self-alignment except the 
parts of the second conductive film d2 and the third conductive 
film d3 • At the time, the N( + ) type semiconductor layer dO 
is entirely etched for the thickness, so that although the 
i-type semiconductor layer AS is also a little etched in the 
surface part thereof, the degree may be controlled by the 
etching time. 
[0042] 

<Video signal line DL> 
The video signal line DL is constructed by the second conductive 
film d2 and the third conductive film d3 of the same layer as 
the source electrode SDl and the drain electrode SD2 . 
[0043] 

<Protective film PSV1> 
The protective film PSVl is provided on the thin film transistor 
TFT and the transparent pixel electrode ITOl. The protective 
film PSVl is formed mainly for protecting the thin film 
transistor TFT from moisture or the like, so the protective 
having high transparency and good moisture resistance is used. 
The. protective film PSVl is formed of a silicon oxide film or 
a silicon nitride film formed by a plasma CVD device, and it 
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is formed with a film thickness about l^m. 
[0044] 

The protective film PSVl is;^ as shown in Fig. 7, formed 
to surround the whole of the matrix part AR, the peripheral 
part is removed to expose the external connecting terminal DTM, 
GTM, and further a part where the common electrode COM of the 
upper substrate SUB2 is connected to a lead-out wiring INT for 
connecting the external connecting terminal of the lower 
substrate SUBl with silver paste AGP. Concerning the 
thickness relationship between the protective film PSVl and 
the gate insulating film GI, the former is made thicker in 
consideration of the protective effect, and the latter is 
decreased in mutual conductance gm of the transistors. 
Accordingly, as shown in Fig. 7, the protective film PSVl having 
high protective effect is formed larger than the gate 
insulating film GI to protect the peripheral part as well in 
a wider range as much as possible. 
[0045] 

<Light shielding film BM> 
The upper transparent glass substrate SUB2 side is provided 
with a light shielding film BM to prevent external light and 
the light of a backlight from entering the i-type semiconductor 
layer AS. In a closed polygonal contour line of the light 
shielding film BM shown in Fig. 2, the inside thereof shows 
an opening where the light shielding film BM is not formed. 
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The light shielding film BM is formed of a film having high 
shielding performance to light such as an aluminum film or a 
chrome film, and in the present embodiment, the chrome film 
is formed about 1300 angstrom by sputtering process. 
[0046] 

Accordingly, the i-type semiconductor layers AS of the 
thin film transistors TFTl, TFT2 are sandwiched between the 
light shielding film BM and a larger gate electrode GT disposed 
on the upper and lower sides, whereby external natural light 
and the light of a backlight are not applied to the layers. 
The light shielding film BM is formed grid-like in the periphery 
of each pixel (the so-called black matrix) , and the effective 
display area of one pixel is partitioned by the grid. 
Accordingly, the contours of the respective pixels are made 
clear by the light shielding film BM to improve contrast . That 
is, the light shielding film BM has two functions: a function 
of shielding light from the i-type semiconductor layer AS; and 
a function of a black matrix. 
[0047] 

The edge part (right lower part in Fig. 2) on the root 
side in the rubbing direction of the transparent pixel 
electrode ITOl is also shielded by the shielding film BM, so 
that even if a domain is generated in the above part, the domain 
is not seen not to deteriorate the display characteristic. 
[0048] 
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The light shielding filmBM is, as shown in Fig. 6, formed 
like a frame in the peripheral part as well, and the pattern 
is formed continuously with a pattern of the matrix part shown 
in Fig. 2 where a plurality of openings are provided like dots. 
The light shielding film BM of the peripheral part is, as shown 
in Fig. 6 to Fig. 9, extended to the outside of the sealing 
part SL, thereby preventing leaking light such as reflected 
light caused by a packaging machine such as a personal computer 
from entering the matrix part. On the other hand, the light 
shielding film BM is retained about 0.3 to 1.0mm inside from 
the edge of the substrate SUB2, and formed outside of the 
cutting area of the substrate SUB2 . 
[0049] 

<Color filter FIL> 
The color filter FIL is formed like stripes by repetition of 
red, green and blue in the position opposite to the pixel . The 
color filter FIL is formed a little larger to cover the whole 
of the transparent pixel electrode ITOl, and the shielding film 
BM is formed inside the peripheral edge of the transparent pixel 
electrode ITOl to overlap the edge parts of the color filter 
FIL and the transparent pixel electrode ITOl. 
[0050] 

The color filter FIL is formed as follows. First, dyeing 
base material such as acrylic resin is formed on the surface 
of the upper transparent glass substrate SUB2, and the dyeing 
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base material outside of the red filter forming area is removed 
by photolithography technology. After that, the dyeing base 
material is dyed by the red dye, and subjected to fixing 
treatment to form a red filter R. Subsequently, the similar 
process is conducted to sequentially form a green filter G, 
a blue filter B, 
[0051] 

<Protective film PSV2> 
The protective film PSV2 is provided to prevent dye of the 
cooler filter FIL from leaking to the liquid crystal LC, The 
protective film PSV2 is formed of transparent resin material 
such as acrylic resin or epoxy resin. 
[0052] 

<Common transparent pixel electrode IT02> 
The common transparent pixel electrode IT02 is opposite to the 
transparent pixel electrodes ITOl provided at intervals of the 
pixels on the lower transparent glass substrate SUBl side, and 
the optical state of the liquid crystal LC varies in response 
to a potential difference (electric field) between the 
respective pixel electrodes ITOl and the common transparent 
pixel electrode IT02. Common voltage Vcom is applied to the 
common transparent pixel electrode IT02, In the present 
embodiment, the common voltage Vcom is set to the intermediate 
current potential between the driving voltage Vdmin of the 
minimum level and the driving voltage Vdmax of the maximum level 
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applied to the video signal line DL, and in the case of reducing 
the power supply voltage of an integrated circuit used in the 
video signal driving circuit to about half, application of AC 
voltage may suffice. The plane shape of the common transparent 
pixel electrode IT02 is referred to Fig. 6 and Fig. 7. 
[0053] 

<Structure of storage capacitor Element Cadd> 
The transparent pixel electrode ITOl is formed to overlap an 
adjacent scanning signal line GL at the end part on the opposite 
side to the end part connected to the thin film transistor TFT. 
This overlapping, as apparent from Fig, 4, constitutes the 
storage capacitor element (electrostatic capacitor element) 
Cadd taking the transparent pixel electrode ITOl as one 
electrode PL2 and the adjacent scanning signal line GL as the 
other electrode PLl. The dielectric film of the storage 
capacitor element Cadd is constructed by the insulating film 
GI used as the gate insulating film of the thin film transistor 
TFT and the anodic oxidation film AOF. 
[0054] 

The storage capacitor element Cadd is formed in a widened 
part of the second conductive film g2 of the scanning signal 

line GL. The second conductive film g2 is made thinner in the 
part intersecting the video signal line DL to decrease the 
probability of short-circuiting with the video signal line DL. 

[0055] 
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Even if the transparent pixel electrode ITOl causes 
breaking of wire at a step part of the electrode PLl of the 
storage capacitor element Cadd, the failure is compensated by 
an insular area formed by the second conductive film d2 and 
the third conductive film d3 formed extending over the step, 
[0055] 

<Gate terminal part> 
Fig. 10 is a diagram showing the connecting structure extending 
from the scanning signal line GL of a display matrix to the 
external connecting terminal GTM thereof, (A) is a plan view 
and (B) is a sectional view taken along cutting plane line B- 
B of (A) . Fig. 10 corresponds to the vicinity of the lower 
part of Fig. 1 , and an oblique wiring part is represented in 
straight lines for the sake of convenience. 
[0057] 

The reference sign AO is a mask pattern for photographic 
processing, that is, a photo resist pattern for selective 
anodic oxidation. Accordingly, the photo resist is removed 
after anodic oxidation, so that although the pattern AO shown 
in the drawing is not left as a finished product, an oxide film 
AOF is selectively formed in the gate wiring GL as shown in 
the sectional view and the locus is left. In the plan view, 
on the basis of the boundary line AO of photo resist, the left 
is an area covered with resist not subjected to anodic oxidation, 
and the right is an area exposed from the resist to be 
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anodic-oxidized. In the anodic-oxidized AL layer g2, an oxide 
AI2O3 f ilm AOF is formed on the surface so that a lower conductive 
part is decreased in volume . It goes without saying that anodic 
oxidation is performed after setting the suitable time and 
voltage so that the conductive part is left behind. The mask 
pattern AO does not intersect the scanning ling GL in a single 
straight line, but it bends like a crank to intersect, 
[0058] 

In the drawing, the AL layer g2 is hatched to be 
comprehensible, and the non-anodized area is subjected to 
comb-like patterning. The reason for this is that since the 
wide Al layer will cause whisker in the surface, each one layer 
is narrow, and a plurality of layers are bound in parallel, 
thereby preventing the occurrence of whisker and also 
minimizing the probability of breaking of wire and sacrifice 
of conductivity. Therefore, in the present embodiment, the 
part corresponding to the root of the comb is shifted along 
the mask AO. 
[0059] 

The gate terminal GTM is composed of a Cr layer gl having 
good adhesiveness to a silicon oxide SIO layer and higher 
electric corrosion resistance than Al, and a transparent 
conductive layer dl protecting the surface and having the same 
level (the same layer and simultaneous formation) as the pixel 
electrode ITOl. The conductive layers d2 and d3 formed on the 
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gate insulating film GI and the side parts thereof are left 
behind as a result of covering with photo resist to prevent 
the conductive layers g2 and gl from being etched due to a 
pinhole or the like in etching the conductive layers d3 and 
d2 • The similar measures are further completely taken for the 
ITO layer dl extended to the right over the gate insulating 
film GI. 
[0060] 

In the plan view, the gate insulating film GI is formed 
on the right of the boundary line, and the protective film PSVl 
is also formed on the right of the boundary line, so that the 
terminal part GTM positioned at the left end is exposed from 
the films to make an electric contact with an external circuit. 
Although only one pair of the gate line GL and the gate terminal 
is shown in the drawing, actually two or more pairs are arranged 
on the upper and lower sides as shown in Fig. 7 to constitute 
a terminal group Tg (Fig. 6, Fig. 7), and the left end of the 
gate terminal is extended over the cutting area CTl of the 
substrate and short-circuited by the wiring SHg in the 
manufacturing process. This type short-circuit wiring SHg in 
the manufacturing process is useful for power feeding in 
anodizing and preventing static damage in rubbing the alignment 
layer ORIl. 
[0061] 

<Drain terminal DTM> 
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Fig. 11 is a diagram showing the connection from the video 
signal line DL to the external connecting terminal DTM, (A) 
is a plan view, and (B) is a sectional view taken along cutting 
plane line B - B of (A) . Fig. 11 corresponds to the vicinity 
of the right upper part of Fig. 7, and although the orientation 
of the drawing is changed for the sake of convenience, the right 
end direction corresponds to the upper end part (or the lower 
end part) of the substrate SUBl . 
[0062] 

The reference sign TSTd is an inspection terminal, to 
which an external circuit is not connected, but it is made wider 
than the wiring part so that a probe or the like may come into 
contact. Similarly, the drain terminal DTM is also made wider 
than the wiring part to enable connection with an external 
circuit. Two or more inspection terminals TSTd and external 
connection drain terminals DTM are vertically arrayed 
alternately in a zigzag, and the inspection terminals TSTd are, 
as shown in the drawing, terminated before reaching the end 
part of the substrate SUBl. The drain terminals DTM, however, 
as shown in Fig. 7, constitute a terminal group Td (a subscript 
is omitted) to be further extended over the cutting plane line 
CTl of the substrate SUBl, and all are mutually short-circuited 
to prevent static damage by wirings SHd in the manufacturing 
process. The drain connecting terminal is connected to the 
opposite side of the video signal line DL where the inspection 
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terminal TSTd exists with a matrix interposed between them, 
and conversely the inspection terminal is connected to the 
opposite side of the video signal line DL where the drain 
connecting terminal DTM exists with a matrix interposed between 
them, 
[0063] 

The drain connecting terminal DTM is formed of two 
layers: a Cr layer gl and an ITO layer dl for the same reason 
as the gate terminal GTM, and connected to the video signal 
line DL in a part from which the gate insulating film GI is 
removed. The semiconductor layer AS formed on the end of the 
gate insulating film GI is provided for etching the edge of 
the gate insulating film GI to be tapered. Naturally on the 
terminal DTM, the protective film PSVl is removed to make 
connection with the external circuit . The AO is the above anodic 
oxidizing mask, and the boundary line is formed to largely 
surround the whole matrix. Although the left side of the 
boundary line is covered with the mask in the drawing, this 
pattern is not directly related to the part not covered in the 
drawing because the layer g2 does not exist in the part. 
[0064] 

The lead-out wiring from the matrix part to the drain 
terminal part DTM, as shown in the part (c) of Fig. 8, has a 
structure in which the layers d2, d3 at the same level as the 
video signal line DL are stacked to the midway of the sealing 
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pattern SL just above the layers dl, gl at the same level as 
the drain terminal part DTM. This aims at holding down the 
probability of breaking of wire to the minimum and protecting 
the Al layer d3 susceptible to electric corrosion by the 
protective film PSVl or the sealing pattern SL as much as 
possible . 
[0065] 

<Display device whole equivalent circuit> 
The equivalent circuit of the display matrix part and the 
connecting diagram of its peripheral circuit are shown in Fig. 
12. Although Fig. 12 is a circuit diagram, it is drawn 
corresponding to the actual geometrical arrangement. The 
reference sign AR is a matrix array in which a plurality of 
pixels are arrayed in two dimensions. 
[0066] 

In the drawing, the reference sign X designates the video 
signal line DL, to which subscripts G, B and R are added 
corresponding to green, blue and red pixels, respectively. Y 
designates the scanning signal line GL, to which subscripts 

1, 2, 3..., end are added according to the order of scanning 

timing . 

[0067] 

The video signal lines X (subscripts are omitted) are 
connected to an upper (or odd-numbered) video signal driving 
circuit He and a lower (or even-numbered) video signal driving 
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circuit Ho alternately. 
[0068] 

The scanning signal lines Y (subscripts are omitted) are 
connected to a vertical scanning circuit V. 
[0069] 

The reference sign SUP designates a circuit including 
a power supply circuit for obtaining a plurality of divided 
stabilized voltage sources from one voltage source and a 
circuit for switching the information for CRT (a cathode ray 
tube) from a host (a host processor) to the information for 
the TFT liquid crystal display device. 
[0070] 

<Operation of storage capacitor element> 
The storage capacitor element Cadd acts to reduce the influence 

of a gate potential change AVg to the mid-point potential (a 
pixel electrode potential) Vic when the thin film transistor 

TFT is switched. This condition is represented by the 

following expression . 

[0071] 

Avic = {Cgs/ (Cgs+Cadd+Cpix) } x AVg 
wherein Cgs is a parasitic capacitance formed between the gate 
electrode GT and the source electrode SDl of the thin film 
transistor TFT, Cpix is a capacitor formed between the 
transparent pixel electrode ITOl (PIX) and the common 
transparent pixel electrode IT02 (COM) , and AVlc is a change 
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in pixel electrode potential depending on the AVg. This change 

AVlc causes a DC component applied to the liquid crystal LC, 
and the larger the storage capacitor Cadd is, the more the value 

can be reduced- The storage capacitor element Cadd functions 

to extend the discharge time, and the video information after 

the thin film transistor TFT is turned off is stored for a long 

time. The reduction of DC component applied to the liquid 

crystal LC leads to the improvement in life of the liquid 

crystal and the reduction of after image left in switching the 

liquid crystal display screen, the so-called image 

persistence . 

[0072] 

As described above, an overlap area between the source 
electrode SDl and the drain electrode SD2 is increased for that 
the gate electrode GT is made larger to completely cover the 
i-type semiconductor layer AS, so that the parasitic 
capacitance Cgs is increased, resulting in a contrary effect 
that the mid-point potential Vic is susceptible to the 
influence of the gate (scanning) signal Vg. However, the above 
demerit can be overcome by providing the storage capacitor 
element Cadd. 
[0073] 

The storage capacity of the storage capacitor element 

Cadd is set to a value 4 to 8 times ( 4-Cpix<Cadd<8*Cpix) as large 
as the liquid crystal capacity Cpix and about 8 to 32 times 
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( 8-Cgs<Cadd<32-Cgs) as large as the parasitic capacitance Cgs. 
[0074] 

The scanning signal line GL (Yq) at the first stage used 
as a storage capacitor electrode line only is set at the same 
potential as the common transparent pixel electrode IT02 (Vcom) . 
In the example of Fig. 7, the scanning signal line at the first 
stage is short-circuited to the common electrode COM through 
the terminal GTO, the leader INT, the terminal DTO and the 
external wiring. The storage capacitor electrode line Yq at 
the first stage may be connected to the scanning signal line 
Yend at the final stage, or a DC potential point (AC ground 
point) other than Vcom, or connected to receive one extra 
scanning pulse Yq from the vertical scanning circuit V. 
[0075] 

<Manuf acturing method> 

The method of manufacturing a substrate SUBl side of the 
liquid crystal display device will now be described with 
reference to Figs. 13 to 15. In the drawings, the central 
character is the abbreviation of the process name, the left 
side shows a pixel part shown in Fig. 3, and the right side 
shows the flow of worJcing, seen in the sectional form near the 
gate terminal shown in Fig. 10. The process A to the process 
I except the process D are divided corresponding to the 
respective photographic processes, and all sectional views of 
the respective processes show the step in which machining after 
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the photographic process is ended and photo resist is removed. 
In the description, the photographic process means a series 
of work from application of photo resist through selective 
exposure using a mask to development, and the repeated 
description is omitted. According to the divided processes, 
the description will now be made, 
[0075] 

Process A, Figure 13 

A silicon oxide film SIO is provided on both sides of 
a lower transparent glass substrate SUBl made of 7059 GLASS 

(trade name) by dipping, and then baked at 500^C for 60 minutes , 
A first conductive film gl formed of chrome with a film 
thickness of 1100 angstrom is provided on the lower transparent 
glass substrate SUBl, and after the photographic process, the 
first conductive film gl is selectively etched using secondary 
cerium nitrate ammonium solution as an etchant. Thus, a gate 
terminal GTM, a drain terminal DTM, an anodic oxidation bus 
line SHg to which the gate terminal GTM is connected, a bus 
line SHd for short-circuiting the drain terminal DTM, and an 
anodic oxidation pad (not shown) connected to the anodic 
oxidation bus line SHg are formed. 
[0077] 

Process B, Figure 13 

A second conductive film g2 formed of Al-Pd, Al-Si, 
Al-Si-Ti, Al-Si-Cu with a film thickness of 2800 angstrom is 



33 



provided by sputtering process. After the photographic 
process, the second conductive film g2 is selectively etched 
by a mixed acid solution of phosphoric acid, nitric acid and 
glacial acetic acid, 
[0078] 

Process C, Figure 13 

After the photographic process (after the anodizing mask 
AO is formed) , a solution obtained by adjusting 3% tartaric 

acid to pH 6.25+0,05 by ammonia is diluted to 1 : 9 by ethylene 
glycol solution to obtain an anodizing solution. The 

substrate SUBl is dipped in the solution, and the formation 
current density is adjusted to 0.5mA/cm^ (constant current 
formation) . Subsequently, anodic oxidation is performed 
until reaching the formation voltage of 125V required for 
obtaining a predetermined AI2O3 film thickness. After that, 
it is desirable to keep it under this condition for ten minutes 
(constant voltage formation) , This is important for obtaining 
uniform AI2O3 film. Thus, the conductive film g2 is anodized, 
and an anodic oxide film AOF with a film thickness of 1800 
angstrom is formed on the scanning signal line GL, the gate 
electrode GT and the electrode PLl . 
[0079] 

Process D, Figure 14 

Ammonium gas, gaseous silane and gaseous nitrogen are 
introduced into a plasma CVD device to provide a silicon nitride 
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film with a film thickness of 2000 angstrom, and gaseous silane 
and gaseous hydrogen are introduced into a plasma CVD device 
to provide an i-type amorphous Si film with a film thickness 
of 2000 angstrom. After that, gaseous hydrogen and phosphine 
gas are introduced into a plasma CVD device to provide an N(+) 
type amorphous Si film with a film thickness of 300 angstrom. 
[0080] 

Process E, Figure 14 

After the photographic process, SFg and CCI4 are used as 
dry etching gas to selectively etch an N(+)type amorphous Si 
film and an i-type amorphous Si film, thereby forming an island 
of an i-type semiconductor layer AS. 
[0081] 

Process F, Figure 14 
After the photographic process, SFg is used as dry etching gas 
to selectively etch a silicon nitride film. 
[0082] 

Process G, Figure 15 

A first conductive film dl formed of an ITO film with 
a film thickness of 1400 angstrom is provided by sputtering 
process . After the photographic process, the first conductive 
film dl is selectively etched by a mixed acid solution of 
hydrochloric acid and nitric acid as an etchant, thereby 
forming a gate terminal GTM, the uppermost layer of the drain 
terminal DTM and a transparent pixel electrode ITOl. 
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[0083] 

Process H, Figure 15 

A second conductive film d2 formed of Cr with a film 
thickness of 600 angstrom is provided by sputtering process, 
and further a third conductive film d3 formed of Al-Pd, Al-Si, 
Al-Si-Ti, Al-Si-Cu with a film thickness of 4000 angstrom is 
provided by sputtering process. After the photographic 
process, the third conductive film d3 is etched by the solution 
similar to that of the process B, the second conductive film 
d2 is etched by the solution similar to that of the second 
conductive film d2 by the solution similar to that of the 
process A, thereby forming a video signal line DL, a source 
electrode SDl, and a drain electrode SD2 . Subsequently, CCI4 
and SFg are introduced into a dry etching device to etch an 
N(+) type amorphous Si film, thereby selectively removing the 
N(+) type semiconductor layer dO between the source and the 
drain . 
[00084] 

Process I, Figure 15 

Ammonium gas, gaseous silane and gaseous nitrogen are 
introduced into plasma CVD device to provide a silicon nitride 

film with a film thickness of l|im. After the photographic 
process, the silicon nitride film is selectively etched by 
photo-etching technology using SFg as dry etching gas, thereby 
forming a protective film PSVl • 
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[0085] 

<General configuration of liquid crystal display module> 
Fig* 16 is an exploded perspective view showing the 

components of a liquid crystal display module MDL . 

[0086] 

The reference sign SHD is a frame-like shield case (a 
metal frame) made of a metal plate, LCW is a display window, 
PNL is a liquid crystal panel, SPB is a light diffuser, MFR 
is an intermediate frame, BL is a backlight, ELS is a backlight 
support, and LCA is a lower case. As shown in the drawing, 
the respective members are stacked in the vertical disposition 
relationship to assemble a module MDL, 
[0087] 

The module MDL is fixed as a whole by a claw CL mounted 
on the shield case SHD and a hook FK, 
[0088] 

The intermediate frame MFR is formed like a frame to be 
provided with an opening corresponding to the display window 
LCW, and the frame part is provided with the diffuser SPB, the 
backlight support BLS, projecting and recessed parts 
corresponding to the shape and thickness of various circuit 
parts, and a radiating opening. 
[0089] 

The lower case LCA also serves as a reflector of light 
of a backlight, and a reflecting mountain RM is formed 
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corresponding to a fluorescent lamp BL to perforin efficient 

reflection . 

[0090] 

<Display panel PNL and driving circuit board PCB> 
Fig. 17 is a top view showing the condition where the video 
signal driving circuits He, Ho and the vertical scanning 
circuit V are connected to the display panel PNL shown in Fig. 
5. 

[0091] 

The reference sign CHI is a driving IC chip for driving 
the display panel PNL (the three lower chips are driving IC 
chips of the vertical scanning circuit side, and six chips each 
for the right and the left are driving IC chips of the video 
signal driving circuit side. TCP is a tape carrier package 
where a driving IC chip CHI is packaged by tape automated 
bonding method as mentioned later in Fig. 18 and Fig. 19, and 
PCBl is a driving circuit board where the above TCP and a 
capacitor CDS are packaged, which is divided into three parts. 
FGP is a frame ground pad, to which a spring-like fragment FG 
provided in the shield case SHD by slitting is soldered. FC 
is a flat cable for electrically connecting the left driving 
circuit board PCBl, the lower driving circuit board PCBl and 
the right driving circuit board PCBl. As the flat cable FC, 
as shown in the drawing, used is a plurality of lead wires (raw 
material of phosphor bronze plated with Sn) , which are 
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sandwiched between the striped polyethylene layer and the 
polyvinyl alcohol layer and supported. 
[0092] 

<Connecting structure of TCP> 
Fig. 18 is a diagram showing the sectional structure of a tape 
carrier package TCP in which a flexible wiring board is loaded 
with an integrated circuit chip CHI constituting the scanning 
signal driving circuit V and the video signal driving circuits 
He, Ho, and Fig. 19 is a sectional view of the principal part 
showing the condition where the tape carrier package is 
connected to the terminal DTM for the video signal circuit in 
the present embodiment of the liquid crystal display panel. 
[0093] 

Fig 18 corresponds to the sectional view in XVIII to XVIII 
line of Fig. 1 mentioned later. 
[0094] 

In the drawing, TTB is an input terminal and wiring part 
of the integrated circuit CHI, TTM is an output terminal and 
wiring part of the integrated circuit CHI, which are formed 
of Cu, for example, and the bonding pad PAD of the integrated 
circuit CHI is connected to the respective inner tip parts 
thereof (called inner leads) by face-down bonding method. The 
outer tip parts (called outer leads) of the terminals TTB, TTM 
are respectively connected to the CRT/TFT conversion circuit 
and power supply circuit SUP by soldering corresponding to the 
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input and output of the semiconductor integrated circuit chip 
CHI, and to the liquid crystal display panel PNL by an 
anisotropic conductive film ACF. The package TCP is connected 
to the panel so that the tip part covers the protective film 
PSVl exposing the panel PNL side connecting terminal DTM, so 
that the external connecting terminal DTM(GTM) is covered with 
at least one of the protective film PSVl or the package TCP 
to have a resistance to electric corrosion. 
[0095] 

BFl is a base film made of polyimide or the like, and 
SRS is a solder resist film for masking to prevent solder from 
sticking to an extra part in soldering. The gap of the upper 
and lower glass substrates outside the sealing pattern SL is 
protected by epoxy resin EPX after cleaning, and further 
silicon resin SIL is injected between the package TCP and the 
upper substrate SUB2 to multiplex protection. 
[0096] 

Fig. 1 is a plan view of the package TCP, and a resin 
film PRE shown in Fig. 18 is omitted. 
[0097] 

In Fig. 1, a base film BFl is provided, and provided with 
a hole 100 formed in an area for positioning the semiconductor 
integrated circuit chip CHI . 
[0098] 

In this case, the semiconductor integrated circuit chip 
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CHI is so constructed that a pad group PADl of the input terminal 
side and a pad group PAD2 of an output terminal side are formed 
in the bonding pad PAD. 
[0099] 

Among them, the number of pads of the pad group PADl is 
small, and the clearance between them is large. The number 
of pads of the pad group PAD 2 is large, and the clearance is 
small. The pad group PADl is disposed adjacent to and along 
one side of the semiconductor integrated circuit chip CHI 
surface. The pad group 1 is positioned on the opposite side, 
and positioned in a position away from the opposite side, that 
is, in the substantially central part of the semiconductor 
integrated circuit chip CHI. 
[0100] 

In the pad group PADl of the semiconductor integrated 
circuit CHI, each pad is bonded in the tip part called the inner 
lead in the wiring layer formed on the surface of the base film 
BFl, and the outer lead, which is the other end of the wiring 
layer, is disposed as an output terminal TTB in one side part 
of the base film BFl. 
[0101] 

In the pad group PAD2, each pad is similarly bonded at 
the tip part called the inner lead in the wiring layer formed 
on the surface of the base film BFl, and the outer lead, which 
is the other end of the wiring layer, is disposed as an output 
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terminal TTM in one side part of the base film BFl . 
[0102] 

A film piece FC is disposed between one side part of the 
semiconductor integrated circuit CHI on the side where the pad 
group PAD 2 is formed and the pad group PAD2, and the insulating 
protection between the principal surface of the semiconductor 
integrated circuit CHI and the wiring layer is attained by the 
film piece FC, 
[0103] 

The technical effect produced by that the pad group PAD2 
is positioned substantially in the center of the surface of 
the semiconductor integrated circuit chip CHI as described 
above will now be described. 
[0104] 

Fig. 21 is a diagram showing the positional relationship 
between the pad group PAD2, the output terminal TTM and the 
wiring positioned between them. 
[0105] 

In the drawing, when the clearance of each pad of the 
pad group PAD2 is T, the clearance of the respective output 
terminals TTM, for example in N-number terminals, is U, the 
wiring pitch between them is G, the height of the wiring, that 
is, the clearance H between the pad group PAD2 and the output 
terminal (group) TTM is expressed by the following 
relationship . 
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[0106] 

H- (N/2-1/4)- (U-T) tan (sin(G/U)) 
H is the minimum value determined by the above expression, and 
the width cannot be reduced more than it. 
[0107] 

Accordingly, the disposition position of the pad group 
PAD2 is shifted from one side part of the semiconductor 
integrated circuit CHI toward the center by I, whereby the base 
film BFl can be reduced in width by the length corresponding 
thereto . 
[0108] 

Thus, the package TCP itself can be reduced in size. 

[0109] 

When the paclcage TCP can be thus reduced in size, the 
effect of reducing the periphery of the liquid crystal display 
panel PNL, that is, the area of the space not contributing to 
display (called a frame) is produced. 
[0110] 

Although the above description of the embodiment deals 
with the case where the pad group PAD2 is positioned 
substantially in the center of the surface of the semiconductor 
integrated circuit CHI, it is Icnown that when the width of the 
semiconductor integrated circuit CHI is W as shown in Fig. 21, 
for example, it will be effective to separate from one side 
part to have the relationship expressed by L > 1/4W. 



[0111] 

Although only one pad group PAD2 of the pad groups PADl, 
PAD2 disposed opposite to each other is positioned 
substantially in the center of the semiconductor integrated 
circuit in the above embodiment, this is not restrictive, but 
it goes without saying that the pad group PADl may be similarly 
done . 
[0112] 

<Driving circuit board PCB2> 

The driving circuit board PCB2 of the liquid crystal 
display part LCD held and stored in an intermediate frame MFR 
is, as shown in Fig. 31, L-shaped, and loaded with electronic 
parts such as an IC, a capacitor, and a resistor. The driving 
circuit board PCB2 is loaded with a circuit SCP including a 
power supply circuit for obtaining a plurality of divided and 
stabilized voltage source from one voltage source and a circuit 
for converting the information for CRT (cathode ray tube) from 
a host (a host processor) to the information for the TFT liquid 
crystal display device. CJ is a connector joint part to which 
a connector not shown and connected to the external is joined. 
The driving circuit substrate PCB2 and an inverter circuit 
board PCB3 are electrically connected to each other by a 
backlight cable through a connector hole provided in the 
intermediate frame MFR. 
[0113] 
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The driving circuit board PCBl and the driving circuit 
board PCB2 are electrically connected to each other by a 
bendable flat cable FC, In assembling/ the driving circuit 
board PCB2 is superposed on the back of the driving circuit 
board PCBl by bending the flat cable FC in a 180-degree arc, 
and fitted to a predetermined recessed part of the intermediate 
frame MFR. 
[0114] 

[Advantage of the Invention] 

According to the invention, as described above, the 
semiconductor device can be further reduced in size. 

[Brief Description of the Drawings] 

Fig. 1 is a plan view showing one embodiment of a 
semiconductor device according to the invention; 

Fig. 2 is a plan view of the principal part showing one 
pixel and its periphery of a liquid crystal display part of 
an active matrix type color liquid crystal display device to 
which the invention is applied; 

Fig, 3 is a sectional view showing one pixel and its 
periphery in a cutting plane line 3 -3 of Fig. 2; 

Fig, 4 is a sectional view of an additive capacitor Cadd 
in a cutting plane line 4 -4 of Fig, 2; 

Fig, 5 is a plan view for explaining the configuration 
of the matrix peripheral part of a display panel; 
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Fig, 6 is a plan view of a panel for further concretely 
explaining the peripheral part of Fig. 5 a little 
exaggeratedly; 

Fig. 7 is an enlarged plan view of the corner part in 
a display panel including the electric connecting part of the 
upper and lower substrates; 

Fig. 8 is a sectional view showing the pixel part of a 
matrix in the center and the vicinity of a panel corner part 
and the vicinity of a video signal terminal part on both sides; 

Fig. 9 is a sectional view showing a scanning signal 
terminal on the left and a panel edge part without an external 
connecting terminal on the right; 

Fig. 10 is a plan view and a sectional view showing the 
vicinity of a connecting part between a gate terminal GTM and 
a gate wiring GL; 

Fig. 11 is a plan view and a sectional view showing the 
vicinity of a connecting part between a drain terminal DTM and 
a video signal line DL; 

Fig. 12 is a circuit diagram including a matrix part of 
an active matrix type color liquid crystal display device and 
its periphery; 

Fig. 13 is a flowchart of sectional views of a pixel part 
and a gate terminal part showing the manufacturing processes 
A to C on the substrate SUBl side; 

Fig. 14 is a flowchart of sectional views of the pixel 
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part and the gate terminal part showing the manufacturing 
processes D to F on the substrate SUBl side; 

Fig. 15 is a flowchart of sectional views of the pixel 
part and the gate terminal part showing the manufacturing 
processes G to I on the substrate SUBl side; 

Fig, 16 is an exploded perspective view of a liquid 
crystal display module; 

Fig, 17 is a top view showing the condition where a 
peripheral driving circuit is packaged in the liquid crystal 
display panel; 

Fig. 18 is a diagram showing the sectional structure of 
a tape carrier package TCP in which a flexible wiring board 
is loaded with an integrated circuit chip CHI constituting the 
driving circuit; 

Fig. 19 is a sectional view of the principal part showing 
the condition where the tape carrier package TCP is connected 
to the terminal DTM for the video signal circuit of the liquid 
crystal display panel PNL; 

Fig. 20 is a top view showing the condition where the 
peripheral driving circuit board PCBl (the top is seen) and 
the power supply circuit board PCB2 (the bottom is seen) are 
connected to each other; and 

Fig. 21 is a diagram showing the technical effect of the 
semiconductor device according to the invention. 
[Description of the Reference Numerals and Signs] 



47 



SUB: transparent glass substrate GL: scanning signal 
line DL: video signal line GI : insulating film GT : gate 
electrode AS: i-type semiconductor layer SD: source 
electrode or drain electrode PSV: protective film BM: light 
shielding film LC : liquid crystal TFT: thin film transistor 
ITO: transparent pixel electrode q, d: conductive film Cadd: 
storage capacitor element AOF: anodic oxide film AO: 
anodizing mask GTM: gate terminal DTM: drain terminal SHD: 
shield case PNL: liquid crystal display panel SPB: light 
diffuser MFR: intermediate frame BL : backlight BLS : 
backlight support LCA: lower case RM: backlight light 
reflecting mountain 
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FIGURE 2: 

GL(g2): GATE LINE DL(d2, d3) : DATA LINE GT(g2): DATA 
ELECTRODE AS (AMORPHOUS Si) SD2(d2, d3) : DRAIN ELECTRODE 
SDl (d2, d3) : SOURCE ELECTRODE FIL: COLOR FILTER TFTl: THIN 
FILM TRANSISTOR ITOl (dl) : PIXEL ELECTRODE Cadd: ADDITIVE 
CAPACITOR 

FIGURE 10: 

GTM: GATE TERMINAL GL : SCANNING SIGNAL LINE AO: ANODIZING 
MASK 

FIGURE 12: 

VIDEO SIGNAL DRIVING CIRCUIT 

V: VERTICAL SCANNING CIRCUIT SUP: POWER SUPPLY CIRCUIT 
CRT^TFT CONVERSION CIRCUIT 

FIGURE 13: 

(A) Cr SPUTTERING FIRST PHOTO (Cr) Cr ETCH 

(B) Al SPUTTERING (g2) SECOND PHOTO (Al) Al ETCH 

(C) THIRD PHOTO (AO) 
ANODIC OXIDATION 

FIGURE 14: 

(D) CONTINUOUS CVD N-TYPE a-Si (dO) 

(E) FOURTH PHOTO (dO, AS) 
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Si ETCH 

(F) FIFTH PHOTO (GI) 
SiN ETCH 

FIGURE 15: 

(G) ITO SPUTTERING 
SIXTH PHOTO (dl) 
ITO ETCH 

(H) Cr SPUTTERING 
Al SPUTTERING 
SEVENTH PHOTO 
Al ETCH 

Cr ETCH 
a-Si ETCH 

(I) EIGHTH PHOTO (PSVl) 
SiN ETCH 

FIGURE 16: 

SHD: SHIELD CASE LOW: LIQUID CRYSTAL DISPLAY WINDOW PNL : 
LIQUID CRYSTAL DISPLAY PANEL PCBl : DRIVING CIRCUIT BOARD 
SPB: LIGHT DIFFUSER MPR: INTERMEDIATE FRAME PCB3 : INVERTER 
CIRCUIT BOARD BLS : BACKLIGHT SUPPORT BL: FLUORESCENT TUBE 
FOR BACKLIGHT LD: LEAD WIRE LCA: LOWER CASE 

FIGURE 17: 
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FGP: FRAME GROUND PAD PNL: LIQUID CRYSTAL DISPLAY PANEL COH: 
COMMON THROUGH HOLE CHI : DRIVING IC CHIP FC : FLAT CABLE 
PCBl: DRIVING CIRCUIT BOARD 

FIGURE 18: 

TTB: INPUT TERMINAL 

FIGURE 19: 

TCP: TAPE CARRIER PACKAGE BFI : BASE FILM TTM: OUTPUT TERMINAL 
BON: BOND SRS : SOLDER RESIST ACF: ANISOTROPIC CONDUCTIVE 
FILM 

FIGURE 20: 

BC2: BACKLIGHT CONNECTOR CONNECTING PART PCBl: DRIVING 
CIRCUIT BOARD PCB2 : POWER SUPPLY CIRCUIT BOARD CJ: CONNECTOR 
JOINT PART 
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Publication of Amendment (under Patent Law Section 17 (2) 
[Department and Section] Seventh Department Second Section 
[Issue Date] April 6, 2001 
[Publication Number] JP-A-7-135236 
[Publication Date] May 23, 1995 

[Serial Number of Year] Patent Publication Official Gazette 

7-1353 

[Application Number] Hei-5-279657 
[Int. CI.'] HOIL 21/60 311 
[FI] HOIL 21/60 311 R 
[AMENDMENT] 

[Date of Submission] March 28, 2000 
[Amendment 1 ] 

[Document Name of Object of Amendment] Specification 
[Heading Name of Object of Amendment] Title of the Invention 
[Amendment Method] Alteration 
[Contents of Amendment] 

[Title of the Invention] Liquid Crystal Display Device 
[Amendment 2 ] 

[Document Name of Object of Amendment] Specification 
[Heading Name of Object of Amendment] Claims 
[Amendment Method] Alteration 
[Contents of Amendment] 

[Claim 1] A liqu id crystal display devicg^^ comprising 

liquid crystal display panel and a driving circuit, wherein 
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the? driving circuit includes: a flexible insulating substrate; 
and a semiconductor chip mounted on the flexible insulating 
substrate, an electrode pad group composed of a plurality of 
electrode pads juxtaposed in one direction is formed on the 
principal surface of the semiconductor chip, the flexible 
insulating plate surface is provided with a wiring layer group 
bonded to the respective electrode pads of the electrode pad 
group and led out as an external output terminal to the 
peripheral part, and the electrode pad group of the 
semiconductor chip is positioned in the substantially central 
part of the principal surface of the semiconductor chip. 

[Amendment 3] 

[Document Name of Object of Amendment] Specification 

[Heading Name of Object of Amendment] 0001 

[Amendment Method] Alteration 

[Contents of T^mendment] 

[Industrial Field of Application] 

This invention relates to a liquid crystal display 
device and particularly to the^ li quid cry stal display device 
including a semiconductor device manufactured by the so-called 
tape carrier system. 

[Amendment 4 ] 

[Document Name of Object of Amendment] Specification 
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[Heading Name of Object of Amendment] 0007 
[Amendment Method] Alteration 
[Contents of Amendment] 
[0007] 

Accordingly, this invention has been made in the light of such 
circumstances and it is an object of the invention to provide 

3, liquid crystal display device including a semiconductor 

device, which is further reduced in size, 

[Amendment 5] 

[Document Name of Object of Amendment] Specification 
[Heading Name of Object of Amendment] 0008 
[Amendment Method] Alteration 
[Contents of Amendment] 
[0008] 

[Means for Solving the Problems] 

In order to achieve the object, the invention provides 
a liquid crystal display devices hasirally including a liquid 

crystal display pane] and a driving circuit, wh^rg^in thp^ 

driving circuit includes: a flexible insulating substrate; and 
a semiconductor chip mounted on the flexible insulating 
substrate, an electrode pad group composed of a plurality of 
electrode pads juxtaposed in one direction is formed on the 
principal surface of the semiconductor chip, and the flexible 
insulating plate surface is provided with a wiring layer group 
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bonded to the respective electrode pads of the electrode pad 
group and led out as an external output terminal to the 
peripheral part, and the semiconductor device is characterized 
in that the electrode pad group of the semiconductor chip is 
positioned in the substantially central part of the principal 
surface of the semiconductor chip. 

[Amendment 6] 

[Document Name of Object of Amendment] Specification 
[Heading Name of Object of Amendment] 0015 
[Amendment Method] Alteration 
[Contents of Amendment] 
[0015] 

Accordingly, it is possibles to obtain th^ liquid 

crystal, display devicf^ including the^ sg^^mi conductor device 

rRdunptd in size. 

[Amendment 7] 

[Document Name of Object of Amendment] Specification 
[Heading Name of Object of Amendment] 0014 
[Amendment Method] Alteration 
[Contents of Amendment] 
[0014] 

[Advantage of the Invention] 

According to the invention, as described above. 
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it will be apparent that the liquid crystal display df^vi 
includes the semiconductor device further reduced in size . 

[Amendment 8] 

[Document Name of Object of Amendment] Specification 
[Heading Name of Object of Amendment] Figure 1 
[Amendment Method] Alteration 
[Contents of Amendment] 

Fig. 1 is a plan view showing one embodiment of a 

semiconductor device provided in a liquid crystal display 

device according to the invention. 
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